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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The macromolecule network structure object characterized by coming to hold this 
low-molecular ingredient between the three-dimensions continuation reticulated frames which 
mix the thermoplastic block copolymer and low-molecular ingredient which have a crystalline 
ethylene block in a piece end or both ends, are obtained, and consist of the above-mentioned 
thermoplastic block copolymer. 

[Claim 2] The macromolecule network structure object according to claim 1 with which a 
crystalline ethylene block is connected with the piece end or both ends of the amorphous 
polymer section for a thermoplastic block copolymer. 

[Claim 3] The macromolecule network structure object according to claim 2 whose amorphous 
polymer section is an amorphous ethylene-butylene copolymer or the block copolymer of an 
amorphous ethylene-butylene and amorphous styrene. 

[Claim 4] A macromolecule network structure object given in claim 1 whose melting point of 5 - 
70 % of the weight and this crystallinity ethylene block section the content of the crystalline 
ethylene block in a thermoplastic block copolymer is 40 degrees C or more thru/or any 1 term 
of 3. 

[Claim 5] The manufacture approach of the macromolecule network structure object according 
to claim 1 characterized by using and mixing the thermoplastic block copolymer which has a 
crystalline ethylene block in a piece end or both ends, and a low-molecular ingredient so that 
the content of this thermoplastic block copolymer may serve as a rate which is 5 - 30 % of the 
weight. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] A low-molecular ingredient is held between the three-dimensions 
continuation reticulated frames which consisted of thermoplastic block copolymers which have 
a crystalline ethylene block at the end, and this invention has the structure where the 
low-molecular ingredient was enclosed with the porous material, and relates to the 
macromolecule network structure object used for the application for which itself uses the blot 
broth of the low-molecular ingredient as [ the charge of a cushioning material etc. ] or, and its 
manufacture approach. 
[0002] 

[Description of the Prior Art] The giant-molecule blend ingredient of the giant-molecule organic 
material and low-molecular ingredient which have three-dimensions continuation reticulated 
skeletal structure is known as shown in the publication-number No. 239256 [ five to ] official 
report etc. in recent years. 

[0003] It is mixed stock which consists of a giant-molecule organic material and a 
low-molecular organic material, and this giant-molecule blend ingredient is a giant-molecule 
network structure object with which many properties have been remarkably improved by the 
low-molecular organic material and the synergistic effect by giant-molecule organic material 
combination while it compensates the fault of a low-molecular organic material with a 
giant-molecule organic material, after maintaining the property of a low-molecular organic 
material by making the giant-molecule organic material of a little component into 
three-dimensions reticulated skeletal structure. 

[0004] For this reason, although it is applicable to a broad application, physical properties are 
improved further and larger application expansion is called for. 

[0005] This invention was made in view of the above-mentioned situation, and aims at providing 
a large application with an applicable macromolecule network structure object and its 
manufacture approach. 
[0006] 

[Means for Solving the Problem and its Function] the thermoplastic block copolymer which has 
a crystalline ethylene block in a piece end or both ends as a result of repeating examination 
wholeheartedly, in order that this invention persons may attain the above-mentioned object — 
as this thermoplastic block copolymer preferably It has a crystalline ethylene block in the piece 
end or both ends of the amorphous polymer section of an amorphous ethylene-butylene 
copolymer. The content of a crystalline ethylene block uses that whose melting point is 40 
degrees C or more at 5 - 70 % of the weight. By mixing this thermoplastic block copolymer and 



JP08-127698A 3 

a low-molecular ingredient so that this thermoplastic block copolymer may serve as 5 - 30% of 
the weight of a content The macromolecule network structure object with which the 
low-molecular ingredient was enclosed with the three-dimensions reticulated skeletal structure 
which consisted of thermoplastic block copolymers which have a crystalline ethylene block in a 
piece end or both ends is acquired, It is uniform, can enclose a thing wide range as a 
low-molecular ingredient with sufficient holdout, finds out that it is the large macromolecule 
network structure object of the application range, and comes to make this invention while this 
macromolecule network structure object has the dramatically dense eel of a network structure 
object. 

[0007] Therefore, this invention mixes the thermoplastic block copolymer and low-molecular 
ingredient which have a crystalline ethylene block in a piece end or both ends, and is obtained. 
The macromolecule network structure object characterized by coming to hold this 
low-molecular ingredient between the three-dimensions continuation reticulated frames which 
consist of the above-mentioned thermoplastic block copolymer, And the manufacture approach 
of the above-mentioned macromolecule network structure object characterized by using and 
mixing the thermoplastic block copolymer which has a crystalline ethylene block in a piece end 
or both ends, and a low-molecular ingredient so that the content of this thermoplastic block 
copolymer may serve as a rate which is 5 - 30 % of the weight is offered. 
[0008] If it explains in more detail about this invention hereafter, the giant-molecule network 
structure object of this invention will be constituted by the thermoplastic block copolymer with 
which the three-dimensions continuation reticulated frame object which has internal free 
passage space has a crystalline ethylene block at the end, and a low-molecular ingredient will 
be held between this frame. 

[0009] This thermoplastic block copolymer needs to have a crystalline ethylene block in a piece 
end or both ends. If there is no crystalline ethylene block in an end, three-dimensions 
reticulated skeletal structure of this invention is not formed, but it becomes what cannot carry 
out configuration maintenance, and the object of this invention cannot be attained. Moreover, 
as for parts other than this crystalline ethylene block, it is desirable that it is an amorphous 
polymer, and an amorphous ethylene-butylene copolymer or its block copolymer of an 
amorphous ethylene-butylene and amorphous styrene is desirable as a polymer of this 
amorphous part, in addition, the polymerization degree of a thermoplastic block copolymer — 
number average molecular weight — 5000-700000 — the thing of the range of 80000-500000 is 
preferably desirable. 

[0010] Moreover, 5 - 70% of the weight of the range is desirable still more desirable, and the 
content of the crystalline ethylene block in a thermoplastic block copolymer is 10 - 60% of the 
weight of the range most preferably seven to 65% of the weight. Furthermore, as for the melting 
point (Tm) of the crystalline ethylene block section showing the block nature of ethylene, it is 
desirable to make preferably 40 degrees C or more 60 degrees C or more into 70 degrees C or 
more still more preferably with a differential scanning calorimetry (DSC). 

[001 1] As a concrete commercial item of the thermoplastic block copolymer which has such a 
property, die NARON E6100P of Japan Synthetic Rubber Co., Ltd. and E4600P grade can be 
mentioned. 

[0012] Furthermore, as for the thermoplastic block copolymer concerning this invention, it is 
also effective to attach hydrophilic groups, such as a hydroxyl group, and lipophilic groups, such 
as a nitro group, to denaturalize, and to change the property depending on an application. 
[0013] In this invention, it may mix with the above-mentioned thermoplastic block copolymer, 
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and polymers other than the above-mentioned thermoplastic block copolymer may be used. In 
addition, as such a polymer For example, the polyethylene and the ethylene-styrene random 
copolymer which are obtained by carrying out hydrogenation of the block copolymer of 
polybutadiene and a butadiene-styrene random copolymer, The block copolymer of the 
polyethylene and polystyrene which are obtained by carrying out hydrogenation of the block 
copolymer of polybutadiene and polystyrene or the block copolymer of polybutadiene and 
polystyrene etc. can be mentioned. It can be preferably used in 20 - 80% of the weight of the 
range ten to 90% of the weight to the above-mentioned thermoplastic block copolymer. 
[0014] The three-dimensions continuation reticulated frame which consists of such 
thermoplastic block copolymers has a micro structure as shown in drawing 1 . In addition, in 
drawing 1 , the three-dimensions continuation reticulated frame which 1 becomes from the 
above-mentioned thermoplastic block copolymer, and 2 are internal free passage space, and 
the low-molecular ingredient later mentioned in this internal free passage space 2 is held. Here, 
that whose range is 2-50 micrometers is preferably desirable [ the pitch diameter d of a frame 
1 / the range of 1-7 micrometers, and the pitch diameter D of a eel ] in drawing 1 preferably 80 
micrometers or less 10 micrometers or less. 

[0015] On the other hand as a low-molecular ingredient held in the above-mentioned internal 
free passage space, a solid-state or a liquid is sufficient, and various things are usable 
according to an application. If a low-molecular ingredient is an organic material, the number 
average molecular weight is less than 20000, and what is 10000 or less and further 5000 or less 
preferably is good. The following can be illustrated although there is especially no limit as a 
low-molecular ingredient. 

** Softener : various objects for rubber, such as a straight-mineral-oil system, a vegetable oil 
system, and a synthetic system, or the softener for resin. As a straight-mineral-oil system, it is 
process oil, such as an aroma tick system, a naphthene, and paraffin series, etc. As vegetable oil, 
they are castor oil, cotton seed oil, linseed oil, oleum rapae, soybean oil, palm oil, coconut oil, 
peanut oil, haze wax, pineapple oil, olive oil, etc. 

** Plasticizer : plasticizers for NBR, such as various ester system plasticizers, such as phthalic 
ester, phthalic-acid ** machine ester, an aliphatic series dibasic acid ester, glycol ester, fatty 
acid ester, phosphoric ester, and stearic acid ester, an epoxy system plasticizer, the other 
plasticizers for plastics or a phthalate system, a horse mackerel peat system, a sebacate 
system, a phosphate system, a polyether system, and a polyester system. 

** Tackifier : various tackifiers, such as cumarone resin, cumarone-indene resin, phenol terpin 
resin, a petroleum system hydrocarbon, and a rosin derivative (tackifier). 

** Oligomer : various oligomer, such as crown ether, fluorine-containing oligomer, polybutene, 
xylene resin, chlorinated rubber, polyethylene wax, petroleum resin, rosin spar varnish, 
polyalkylene glycol diacrylate, liquid rubber (polybutadiene, styrene-butadiene rubber, 
butadiene-acrylonitrile rubber, polychloroprene, etc.), silicone system oligomer, and a Polly 
alpha-olefin. 

** Lubricant : various lubricant, such as alcoholic system lubricant, such as fatty-acid amide 
system lubricant, such as fatty-acid system lubricant, such as hydrocarbon system lubricant, 
such as paraffin and a wax, a higher fatty acid, and hydroxy fatty acid, a fatty-acid amide, and an 
alkylene screw fatty-acid amide, fatty-acid lower alcohol ester, fatty-acid polyhydric-alcohol 
ester, fatty alcohol, polyhydric alcohol, polyglycol, and poly glycerol, metallic soap, and mixed 
stock lubricant. 

[0016] In addition, the silicone oil of a latex, an emulsion, liquid crystal, a bitumen constituent, 
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clay, natural starch, sugar, and also an inorganic system, FOSUFAZEN, etc. can be used. 
Furthermore, organic solvents, such as dairy products, such as animal oil, such as beef tallow oil, 
lard, and horse oil, ****, fish oil, honey, fruit juice, chocolate, and yogurt, a hydrocarbon system, 
a halogenated hydrocarbon system, an alcoholic system, a phenol system, an ether system, an 
acetal system, a ketone system fatty-acid system, an ester system, a nitride system, and a 
sulfur compound system, or various drug effect components, a soil conditioner, fertilizer, 
petroleum, water, a water solution, etc. can be used. 

[0017] Furthermore, in this invention, the still more nearly following bulking agents may be 
blended if needed in addition to the ingredient mentioned above. That is, scale-like inorganic 
bulking agents, such as clay, diatomaceous earth, carbon black, a silica, talc, a barium sulfate, a 
calcium carbonate, a magnesium carbonate, a metallic oxide, a mica, graphite, and an aluminum 
hydroxide, various kinds of metal powders, chipping, glass powder, ceramic powder, granular 
thru/or granular thru/or natural or artificial staple fibers of a powdered solid-state bulking 
agent and other various kinds, such as a powder polymer, continuous glass fibers (for example, 
straw, hair, glass fiber, a metal fiber, various kinds of other polymer fibers, etc.), etc. can be 
blended. 

[0018] Although the low-molecular ingredient is held between the three-dimensions 
continuation reticulated frames which consisted of thermoplastic block copolymers (inside of 
internal free passage space) as mentioned above, as for the giant-molecule network structure 
object of this invention, it is desirable to form a three-dimensions continuation reticulated 
frame with the thermoplastic, little possible block copolymer in this case. 

[0019] When the amount of A and a low-molecular ingredient is set to B for the amount of the 
thermoplastic block copolymer which constitutes a three-dimensions continuation reticulated 
frame here, it is desirable for the weight fraction [{A/(A+B) x100}] of a thermoplastic block 
copolymer to be 7 - 25% preferably 5 to 30%. 

[0020] The giant-molecule network structure object of this invention can obtain other 
components if needed [ the thermoplastic block copolymer, the low-molecular ingredient, and if 
needed ] for the specified quantity which were mentioned above by mixing on the mixed 
conditions in which this thermoplastic block copolymer can form three-dimensions continuation 
reticulated skeletal structure. 

[0021] Specifically, 300 or more rpm of things which 500 or more rpm mixes as 1000 or more 
rpm still more preferably is preferably recommended in an agitating speed using high-speed 
agitators, such as a high shearing-die mixer. When not agitating at a high speed, it is difficult to 
acquire the uniform three-dimensions continuation reticulated skeletal structure of the 
thermoplastic block copolymer made into the object by the case where it mixes with a low 
speed, using a roll, a rotor mold mixer, and a cylinder mold mixer. Moreover, mixed temperature 
has the preferably desirable range of 100-180 degrees C 90-200 degrees C, and about 10-90 
minutes of mixing time are preferably good for 5 to 120 minutes. 

[0022] Thus, the giant-molecule network structure object acquired has the structure where the 
low-molecular ingredient mentioned above between the three-dimensions continuation 
reticulated frames of the thermoplastic block copolymer with which the mesh was got blocked 
was held, and can control an elastic modulus to the very low range. For this reason, offer of the 
goods in fields, such as a broad industrial field especially household electric appliances, sporting 
goods, an industrial device, a precision mechanical equipment, a transport-airplane machine, a 
building, engineering works, medical care, and leisure, is possible for the macromolecule network 
structure object of this invention. For example, buffer members, such as supporter material, 
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such as holddown members, such as a sealant, packing, a gasket, and a grommet. mounting, an 
electrode holder, and an insulator, a stopper, a cushion, and a bumper, are mentioned as 
vibration control, damping, and shock absorbing material. Furthermore, it is suitably used as an 
impact absorber as sporting goods, such as grab, a mitt, a golf club, and a tennis racket, the 
object for shoes insoles, various toys, audio equipment, an electron and an electrical machinery 
and apparatus or a bed. a chair especially the medical-application bed that continues the 
position same for a long time, the bed for - cosmetics for hairdressing, the chair for playgoing, 
and a charge of car lumber that receives an oscillation further. 

[0023] Moreover, it can use also for medical equipment, such as an artificial leg. an artifical limb, 
a robot, electrode material for electrocardiogram measurement, and low frequency therapy 
dexterous electrode material. Furthermore, it can use for the tire for ball races etc. as 
super-low degree-of-hardness rubber at OA machine dexterity, quake-absorbing rubber, a 
rubber vibration insulator, and a pan. In addition, it can use also for various kinds of molding 
materials as low degree-of-hardness plastics. Furthermore, since control of bleedoff to the 
exterior of a low-molecular ingredient is possible, it is used also for the various 
sustained-release ingredients using bleedoff nature, such as an aromatic, a medical-application 
agent, and functional material, especially — OA equipment and cash Consumer Transaction 
Facility (ATM), such as a paper (thin nerve-like objects other than paper are included) delivery 
rubber covered roll, for example, a copying machine, and a printer, a money-changing machine, 
and counting — it is suitable for various delivery rolls, such as a machine, an automatic vending 
machine, and a cash dispenser (CD). 
[0024] 

[Effect of the Invention] A low-molecular ingredient is held between the three-d.mens.ons 
continuation reticulated frames which consisted of thermoplastic block copolymers which have 
a crystalline ethylene block at the end. and the giant-molecule network structure object of th.s 
invention has the structure where the low-molecular ingredient was enclosed with the porous 
material, and can use it for a large application - itself uses the blot broth of the low-molecular 
ingredient as [ the charge of a cushioning material etc. ] or. 

[0025] Moreover, the manufacture approach of this invention can manufacture this structure 
easily and certainly. 

[0026] , , 

[Example] Although an example is shown and this invention is explained concretely hereafter, 

this invention is not restricted to the following example. 

[0027] While using the thing of the melting point (Tm) of the number average molecular weight 
shown in a table 1. the molecular structure, a crystal ethylene content, and the crystalline 
ethylene block section as a [example of example and comparison] thermoplasticity block 
copolymer, the thermoplastic block copolymer and the low-molecular ingredient were agitated 
in the churning conditions shown in this table with a high shearing-die mixer using the 
low-molecular ingredient shown in this table with the mixing percentage shown in this table, and 
the macromolecule network structure object was acquired. 

[0028] It asked for the pitch diameter of a frame, and the pitch diameter of a eel about the 
acquired macromolecule network structure object. A result is written together to a table 1. 

[0029] 

[A table 1] 
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(Note) 

* Molecular structure A : the thermoplastic block copolymer which the crystalline ethylene 
block connected with the piece end of the block copolymer of an amorphous ethylene-butylene 
and amorphous styrene. 

B: The thermoplastic block copolymer which the crystalline ethylene block connected with the 
both ends of an amorphous ethylene-butylene copolymer. 

* Low-molecular ingredient (1) : polyisobutylene (2):paraffin oil (3):naphthene oil 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing the structure of the three-dimensions 
continuation reticulated frame concerning this invention. 
[Description of Notations] 

1 Three-Dimensions Continuation Network Structure 

2 Internal Free Passage Space 
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DRAWINGS 



[Drawing 1] 
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